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February 9, 2010:608–11As a conclusion, at least the 3 previously suggested “nondown-
tream” factors should probably be discussed as major causes of the
elative absence of relation between the degree of hemodynamic
mpairment and functional limitation. Integrative (proximal and
istal) vascular investigations, as well as estimation of blood oxygen
ransport capacity and content during exercise, are likely required
hen one analyzes the relationship between the severity of perfu-
ion impairment in PAD and functional limitation.
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eply
e thank Dr. Abraham and colleagues for their interest in our
aper (1). They suggest that proximal claudication may be in part
esponsible for functional limitation in patients with peripheral
rtery disease. We most certainly agree and have shown data to
hat effect in our paper (1). The measure of the runoff index from
he magnetic resonance angiogram performed in each patient was
n assessment of extent of peripheral atherosclerosis, corrected for
he proximal nature of the disease (2). The more proximal the
therosclerosis, the worse was the score on the runoff index. The
unoff index correlated with all of the outcome measures per-
ormed, including treadmill time, time to claudication, 6-min
alk, and oxygen consumption (see Table 3 in Anderson et al. [1]). she perfusion measures made using magnetic resonance imaging
n our study (1) were made at the calf muscle level and are thus
ertainly dependent on upstream macrovascular disease as well as
ocal microvascular disease.
Abraham et al. also suggest that anemia could play a role in the
unctional capacity in peripheral artery disease patients, an excel-
ent point. Unfortunately, we did not measure complete blood
ounts at the time of the imaging studies and thus do not have data
o answer this particular question. They also assert that exercise-
nduced hypoxemia may contribute to exercise intolerance in
eripheral artery disease patients. Although we agree with this in
heory, with the low-to-moderate level of exercise performed by
he patients in this particular study, they were generally limited far
ore by claudication than by cardiopulmonary symptoms. In
ummary, we would submit that our study did present data that
ntegrated both “proximal and distal” assessment of the extent of
therosclerosis and its consequences using a comprehensive mag-
etic resonance imaging approach.
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eply
n their response to the paper by Anderson et al. (1) and my
ditorial comment (2), Dr. Abraham and colleagues make an
mportant point in highlighting the importance of “nondown-
tream” factors in peripheral artery disease. The fact that cellular
etabolism was the parameter that correlated best with the
linically most relevant treadmill exercise results in the study by
nderson et al. (1) supports the potential influence of other factors
uch as proximal claudication, anemia, and hypoxemia. The
ommon features in the etiology of atherosclerosis and pulmonary
isease may be a key factor here; for instance, peripheral artery
isease and coronary artery disease are more common in moderate
nd heavy cigarette smokers than in never smokers (3). Further
nalyses of, for example, anemia (by measurements of hemoglobin)
ay have shed more light (4) on the pathophysiological interac-
ions and correlation with magnetic resonance imaging parameters
n the study by Anderson et al. (1). Nevertheless, their study is a
reat step forward on the path of developing a clinically meaning-
ul use of imaging (5). Finally, I would like to remind everybody
hat it is impossible to achieve all that is possible in a single clinical
tudy.
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icrovascular Angina
r “Vis a Tergo”
annon (1) has drawn attention to the high prevalence of ischemia-
ype chest pain with normal coronary angiograms in older women in
he CASS (Coronary Artery Surgery Study) and WISE (Women’s
schemia Syndrome Evaluation) studies, and referred to this asicrovascular angina. He points to the need for future research on
ossible mechanisms. One such mechanism, which seems to have
een overlooked, is the contribution of pressure and time during
iastole when the left ventricle can be perfused (2). This is reduced in
lder women with stiffened arteries, particularly when the left ventricle
s hypertrophied (3). Indeed, a decrease in diastolic duration from 33
o 27 s/min can have the same effect as an increase in coronary stenosis
rom 40% to 90% (4). Perhaps the continuing dilemma is created by
ur assumption that reduced coronary flow is always due to arterial
arrowing. It seems to be appropriate to look beyond the microvas-
ular disease that is presumed but never demonstrated.
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